The expression of coro1a in the control and irf4a morphants at 3 dpf examined by WISH. Figure 6D ). * p<0.05, ** p<0.01,*** p<0.001. All data are means ± SD. 
Supplemental Tables

Supplemental Experimental Procedures
In situ hybridization
Whole mount in situ hybridization (WISH) was performed as previously described (Thisse and Thisse, 2008) using probes for irf4a, cmyb, mpo, mfap4, rag1, lck, tcrα, coro1a, foxn1, ccl25a, ccl25b, ikaros, ccr9a, lyz, pu.1, gata1 and βe1-globin. The embryos after WISH were observed with Nikon C-DSS230 stereo-microscope, and photographed with Nikon DS-U2 camera. The double color fluorescence in situ hybridization (FISH) was performed as previously described (Jin et al., 2009 ).
Morpholino and mRNA injection
All morpholinos (MOs) were purchased from Gene Tools and dissolved with distilled H 2 O into 1 mM as stock solutions. The MOs sequences are listed in Supplemental Table 1 and the primers for irf4a splice morpholino evaluation are listed in Supplemental Table 2 . Capped mRNA of irf4a-myc was synthesized from linearized pCS2 + constructs using the mMessage mMachine SP6 kit (Ambion). Embryos were injected at the one-cell stage with morpholinos (MOs, GeneTools) and/or mRNA.
Western blotting analysis
Zebrafish embryos or mouse fetal liver or thymus were homogenized with cell lysis buffer mixed with proteinase inhibitor. Lysate was centrifuged at 12,000 g for 2 min at 4 °C and the resulting supernatant was used as protein samples. Western blotting was carried out as described previously (Wang et al., 2011) . The protein level of Irf4a, Pu.1 and β-Actin was detected using the following antibody: anti-Irf4 (AV32669, Sigma, 1:200); anti-Pu.1 (AAP38241, AVIVA SYSTEMS BIOLOGY, 1:500), β-Actin antibody (4967, Cell Signaling Technology, 1:2,000).
TUNEL assay
The coro1a: eGFP transgenic embryos were fixed in 4% PFA at 4 °C overnight and then dehydrated with methanol at -20 °C for at least 2 h. After rehydration, the embryos were washed with PBST three times and treated with 10 μg/ml Proteinase K for permibilization. Then the permeabilized embryos were refixed in 4% PFA for 20 min at room temperature. After being washed 3-5 times with PBST, the embryos were incubated with a mixture containing 45 μl labeling solution and 5 μl enzyme solution (In Situ Cell Death Detection Kit TMR Red; Roche) at 4 °C overnight. Finally, the stained embryos were washed 3 times with PBST and photographed by confocal microscopy.
BrdU assay
In brief, the coro1a: eGFP transgenic embryos were injected with 1 nl of BrdU (10mM) and after 2 h the injected embryos were fixed in 4% PFA at 4 °C overnight. After fixation, the embryos were dehydrated with methanol and kept at -20 °C.
For BrdU assay, after rehydration, permeabilization and refixation, the embryos were incubated with 2 N HCl for 1 h at RT. After washing with PBST, the embryos were blocked in 1% BSA for 1 h and incubated with anti-BrdU solution (1:800) (5-Bromo-2'-deoxy-uridine Labeling and Detection Kit, Roche) at 4 °C overnight. Following washing with PBST for eight times, the embryos were incubated with anti-mouse-Igfluorescein (red) at 4 °C overnight. In the end, after being washing with PBST, the embryos were stored in 90% glycerol at 4 °C and photographed using confocal microscopy.
Flow cytometry and cell sorting
Embryo dissociation and FACS were performed according to the method described by Covassin et al (Covassin et al., 2006) . The GFP + and GFP -cells were separately sorted from cmyb:eGFP, mpo:eGFP, gata1:GFP or coro1a:eGFP transgenic embryos using MoFloXDP (Beckman). Analysis was performed using FlowJo software.
Quantitative real-time PCR
Total RNA was extracted from embryos with TriReagent (Tiangen) or sorted cells using RNeasyMini Kit (QIAGEN), and reversely transcribed to obtain cDNAs for qPCR as templates. qPCR assays were performed on a BIO-RADCFX96 real time system and the expression of β-actin was used as the internal control. Primers used in qPCR are listed in Supplemental Table 2 .
Chromatin immunoprecipitation (ChIP)
ChIP was performed as previously described (Wang et al., 2013) . After being fixed in Table 2 .
Reporter assay
The full length of Irf4a or Hdac1 CDS was cloned into pcDNA3.1 to generate Irf4a or Hdac1 overexpression vector, respectively. The ccr9a and pu.1 promoter regions with putative Irf4 binding sites were amplified by PCR and cloned into the pGL4.0-basic vector (Promega). The Irf4-binding sites were mutated by site-directed mutagenesis using designed site-specific oligonucleotides according to the manufacturer's instructions. The site mutations were confirmed by DNA sequencing.
HEK293T cells were grown in DMEM supplemented with 10% fetal bovine serums in each well of 48-well plates. After 24 h transfection, cells were harvested in passive lysis buffer and luciferase assays were performed with the Dual-Luciferase Reporter Assay System (Promega). Then luciferase activity was measured with a luminometer (BioTek) and analyzed using the simplicity software package (DLR).
Immunohistochemistry
The fetal livers of E14.5 mouse embryos were embedded in paraffin. Anti-Irf4
(AV32669, Sigma, 1:100) were used for immunohistochemistry. Notably, for the immunohistochemistry analysis the sections were stained with 3, 3'-diaminobenzidine (DAB) substrate solution and lightly counterstained with hematoxylin.
Confocal microscopy
Zebrafish embryos were anesthetized with tricaine, mounted on the bottom of specific dish with 1% low-melting agarose for taking long-term movie or 3% methylcellulose for acquiring short-term image and covered with embryo medium.
Confocal images were captured by Zeiss LSM 510 META confocal microscope and generated by 3D projections with the Zeiss LSM software (Carl Zeiss) (Wang et al., 2013) . Single frames were generated as projections of a stack of multiple planes. To take long-term movie, images were taken every 6-10 minutes with a distance of about 70 μm in the thymus and 50 μm in the CHT.
The sorting of hematopoietic cells from mouse fetal liver
Cells were harvested from the fetal liver of E 13.5 mouse embryo and treated with red blood cell lysis buffer. Then antibody staining was performed for 30 min at 4 °C using antibodies specific to c-Kit-APC, CD34-PE, FLT3-PE-CY5, CD127-PE-CY7
and CCR9-PE (eBiosciences 
